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forces in a generator rotor, while providing adequate
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Description

[0001] The present invention relates to generators
and, more particularly, to a conductive structural inter-
face for an enclosure for a generator rotor.

[0002] In aconventional generator having a rotor and
a stator, the rotor is provided with field windings that ex-
cite the generator while receiving a current from an ex-
citing current source. The stator is provided with arma-
ture windings from which electrical power is output. Typ-
ical rotor construction requires that a field winding be
assembled bar by bar, into radial slots milled into a rotor
forging. Containment of the rotor field windings is typi-
cally achieved using rotor wedges, rotor teeth and re-
taining rings.

[0003] Itis desirable to replace the bar by bar assem-
bly with a solid rotor having parallel slots milled into a
rotor forging. With this structure, the containment com-
ponents could be replaced with a simplified enclosure.
[0004] When composite enclosures are loaded with
non-uniform centrifugal radial forces, transverse shear
is developed, which may introduce significant interlam-
inar shear stresses into the composite enclosure. Addi-
tionally, the electrical conductivity of composite enclo-
sures is too low to provide adequate electromagnetic
shielding for the field winding. It is thus desirable to pro-
vide an interface between the enclosure and the field
winding that reduces the shear load on the enclosure,
provides electromagnetic shielding of the field winding
with good electrical contact with the pole, provides a
means of discharging ventilation to the air gap, provides
axial stiffness to the structure, and enables axial posi-
tioning of individual enclosure rings.

[0005] In an exemplary embodiment of the invention,
an enclosure shield is provided for a rotor enclosure in
a generator including a rotor and a stator. The enclosure
is formed of a non-metallic tube for containing a mag-
netic core and corresponding winding assemblies of the
rotor. The enclosure shield is formed of an electrically
conductive material shaped corresponding to an inside
diameter of the rotor enclosure and including ventilation
holes. In one arrangement, the enclosure shield is
formed of a plurality of pieces. In this context, each of
the plurality of pieces includes structure that extends in-
to notches in the magnetic core. Each of the plurality of
pieces may be sized to span a pole face of the magnetic
core. A minimum thickness of the enclosure shield is
preferably greater than an eddy current skin depth.
[0006] In another exemplary embodiment of the in-
vention, a rotor in a generator includes a magnetic core
having at least two poles, a plurality of winding assem-
blies, one for each pole, an enclosure formed of a non-
metallic tube housing the core and the winding assem-
blies, and an enclosure shield disposed between the en-
closure and the winding assemblies. The enclosure
shield is formed of an electrically conductive material
and is shaped corresponding to an inside diameter of
the enclosure. The enclosure shield includes ventilation
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holes. Similar to the above-noted exemplary embodi-
ments, the enclosure shield may be formed of a plurality
of pieces. In this context, the plurality of pieces adjoin
along a quadrature axis and at an axial midpoint of the
rotor.

[0007] Embodiments of the invention will now be de-
scribed, by way of example, with reference to the ac-
companying drawings, in which:

FIGURE 1 is a winding assembly drawing of a gen-
erator rotor;

FIGURE 2 is an assembly drawing of a generator
rotor including the enclosure of the present inven-
tion;

FIGURE 3 is a schematic illustration of a generator
rotor and stator and the enclosure of the present
invention;

FIGURE 4 shows the shield spanning the pole faces
in one arrangement;

FIGURE 5 shows the shield extending into notches
in the pole;

FIGURE 6 is a perspective view showing a one-
piece shield;

FIGURE 7 is a perspective view showing a two-
piece shield;

FIGURE 8 is a perspective view showing a two-
piece shield including openings for the poles; and

FIGURE 9 is a perspective view showing a multi-
piece shield.

[0008] With reference to FIGURES 1 and 2, a gener-
ator rotor 30 includes a multipole magnetic core 32 (two-
pole core shown) and a plurality of winding assemblies
34, one for each pole, and corresponding pole faces 36.
The construction and materials of the magnetic core 32
and winding assemblies 34 are known, and details
thereof will not be further provided.

[0009] After the winding assemblies 34 are slid over
the parallel sided forging of the two-pole magnetic core
32, an enclosure 10 is slid over the assembly. The en-
closure 10 is preferably constructed from a low density
composite material, such as a carbon fiber - glass fiber
composite, and is configured to provide a means for dis-
charging winding ventilation gas to a generator air gap
12 (see FIGURE 3). The composite material is preferred
because of its high strength to weight ratio. Other ma-
terials may also be suitable as would be apparent to
those of ordinary skill in the art, and the invention is not
meant to be particularly limited to the disclosed exam-
ple.
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[0010] With reference to FIGURES 4 -9, an enclosure
shield 40 is disposed between the enclosure 10 and the
winding assemblies 34. The enclosure shield 40 pro-
vides an interface between the enclosure 10 and the
winding assemblies 34, which reduces the shear load
on the enclosure 10. The enclosure shield 40 is formed
of an electrically conductive material, such as alumi-
num, and thus provides adequate electromagnetic
shielding for the rotor filed winding with good electrical
contact with the magnetic core poles, while also provid-
ing axial stiffness to the winding structure. A minimum
thickness of the shield 40 is preferably greater than an
eddy current skin depth to provide adequate shielding
against magnetic field harmonics.

[0011] The enclosure shield 40 is perforated with a
plurality of ventilation holes 42, which serve to discharge
ventilation to the air gap 12.

[0012] The enclosure shield 40 may be formed of a
single piece as shown in FIGURE 6 or of a plurality of
pieces, such as two pieces 40a, 40b (FIGURES 3, 7 and
8) or more than two pieces (FIGURE 9) that are shaped
corresponding to an inside diameter of the enclosure 10.
The individual pieces either span the pole faces 36 as
shown in FIGURE 4 or extend into notches 43 in the
pole as shown in FIGURE 5. The pieces preferably ad-
join along the quadrature axis Q, and at the axial mid-
point of the rotor body as shown in FIGURE 3.

[0013] The enclosure 10 may be formed of a contin-
uos tube or of a plurality rings aligned end-to-end. To
facilitate axial positioning of the enclosure rings, the en-
closure shield 40 is preferably provided with shallow
ridges as guides for locating the enclosure rings. Shal-
low circumferential grooves are machined into the outer
surface of the shield 40, and the regions between adja-
cent grooves form circumferential ridges. The shield 40
may also be provided with openings 45 for the poles 36
as shown in FIGURE 8.

[0014] With the enclosure shield of the invention,
transverse shear loads generated by non-uniform cen-
trifugal radial forces in a generator rotor can be reduced
while providing adequate electromagnetic shielding for
the field winding. The ventilation holes enable ventila-
tion gas discharge, and shallow ridges may be provided
that serve as axial positioning guides for enclosure
rings. Additionally, the enclosure shield of the invention
advantageously adds axial stiffness to the rotor.

Claims

1. An enclosure shield for a rotor enclosure in a gen-
erator including a rotor and a stator, the enclosure
(10) being formed of a non-metallic tube for contain-
ing a magnetic core (32) and corresponding winding
assemblies (34) of the rotor, the enclosure shield
(40) being formed of an electrically conductive ma-
terial shaped corresponding to an inside diameter
of the rotor enclosure and comprising ventilation
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10.

1.

holes (42).

An enclosure shield according to claim 1, wherein
the enclosure shield is formed of a plurality of pieces
(40a,40b).

An enclosure shield according to claim 2, wherein
each of the plurality of pieces (40a,40b) comprises
structure that extends into notches (43) in the mag-
netic core (32).

An enclosure shield according to claim 2, wherein
each of the plurality of pieces (40a,40b) is sized to
span a pole face (36) of the magnetic core (32).

An enclosure shield according to claim 1, having a
minimum thickness greater than an eddy current
skin depth.

A rotor in a generator comprising:

a magnetic core (32) having at least two poles
(36);

a plurality of winding assemblies (34), one for
each pole;

an enclosure (10) formed of a non-metallic tube
housing the core and the winding assemblies;
and

an enclosure shield (40) disposed between the
enclosure and the winding assemblies, wherein
the enclosure shield is formed of an electrically
conductive material and is shaped correspond-
ing to an inside diameter of the enclosure, the
enclosure shield including ventilation holes
(42).

A rotor according to claim 6, wherein the enclosure
shield is formed of a plurality of pieces (40a,40b).

A rotor according to claim 7, wherein each of the
plurality of pieces (40a,40b) comprises structure
that extends into notches (43) in the magnetic core
(32).

A rotor according to claim 7, wherein each of the
plurality of pieces (40a,40b) is sized to span a pole
face (36) of the magnetic core (32).

A rotor according to claim 7, wherein the plurality of
pieces (40a,40b) adjoin along a quadrature axis (Q)
and at an axial midpoint of the rotor.

A rotor according to claim 6, wherein the enclosure
shield (40) comprises a minimum thickness greater
than an eddy current skin depth.
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D-axis

Figure 3
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